Rapamycin enhances the anti-tumor effect of gemcitabine in pancreatic cancer cells.
Rapamycin is a potent inhibitor of PI3K/Akt pathway activation and its chemotherapeutic effect against pancreatic cancer has been demonstrated. In the present study, the combined effect of rapamycin with gemcitabine was examined and a screening method for detecting sensitivity to combined effects was investigated. Four pancreatic cancer cell lines, MIA, PK-1, PANK-1, and PK-45H, were cultured with or without rapamycin (200, 100, 50, 25nM), or gemcitabine (2, 1, 0.5, 0.25 microM), or with rapamycin and gemcitabine in combination. Growth inhibition of each cell line in response to the agents was examined using the MTT assay. Data were expressed as percentage inhibition at each concentration. Sensitivity to the combined effect of rapamycin and gemcitabine was investigated with real-time PCR (Akt1, 2, and 3, PTEN, mTOR) and western blotting (Akt, Akt/ Ser473, Akt/ Thr308, PTEN). Rapamycin inhibited the growth of MIA (% inhibition: 36.2+/-9.0, 19.5+/-9.0, 10.8+/-6.8, 8.8+/-5.9), PK-1 (41.3+/-0.1, 33.5+/-0.1, 25.2+/-0.1, 22.6+/-0.1), PANK-1 (27.3+/-0.1, 21.7+/-0.1, 15.9+/-0.1, 14.9+/-0.1), and PK-45H (30.0+/-0.1, 24.4+/-0.1, 23.5+/-0.1, 20.5+/-0.1), whereas gemcitabine inhibited the growth in MIA (37.5+/-11.1, 11.5+/-7.8, 3.5+/-1.7, 0.1+/-0.1) and PK-1 (29.2+/-2.8, 26.7+/-0.8, 26.2+/-1.0, 25.1+/-1.0), but only weakly in PANK-1 (7.5+/-5.2, 1.2+/-0.9, 4.2+/-0.8, 2.7+/-0.6) and PK-45H (16.1+/-5.8, 11.8+/-10.0, 7.9+/-1.8, 10.1+/-1.8). However, gemcitabine administered with rapamycin had an enhanced inhibitory effect in PK-45H (61.3+/-12.0%), and no change in PANK-1, when compared to the inhibition by rapamycin or gemcitabine alone. As a screening method for assessing the combined effects of rapamycin and gemcitabine, the decrease in expression of Akt/Ser473 and Akt/Thr 308 with rapamycin treatment was promising. Rapamycin enhances the anti-tumor effect of gemcitabine. Detecting a decrease in Akt/ Ser473 and Akt/Thr308 after rapamycin treatment, by western blotting, may be an effective way for assessing the combined effect of rapamycin and gemcitabine.